INTRODUCTION
Malt distillers' dried solubles (MDDS), made from the liquor remaining in the whisky still after the spirit has been distilled, have been reported to contain unidentified factors which promote growth in chicks . The feeding of MDDS to chicks changed the composition of the bacterial flora of the duodenum and caused an increase in the numbers of an unidentified species of lactobacillus (Allen, Stephens, Jaffe & Wakelam, 1959) . Allen et al. isolated this organism and found that it required a growth factor present in MDDS. Further tests with a variety of feed supplements showed that stimulation of chick growth was correlated with growth-promoting activity for the Lactobacillus sp. It seemed probable that the factor which stimulated growth in the chicks was the same as that required by the Lactobacillus sp. Through the kindness of Drs K. A. Allen and J. Stephens we have been able to make a further study of the nutrition of this organism.
METHODS

Organism.
Cultures of the organism can be obtained from the National Collection of Dairy Organisms (NCDO) at the National Institute for Research in Dairying, Shinfield, Reading, as culture no. NCDO 1417. It will be referred to in this paper as strain 1417. We have found that it belongs to the subgroup Thermobacterium OrlaJensen and has the cultural characteristics of Lactobacillus acidophilus (see Rogosa & Sharpe, 1959) except that it does not ferment trehalose.
Maintenance of organism. The organism was maintained by monthly transfer in the basal medium ( (v/v) of the MDDS extract. They were diluted 1/10 with sterile 0.9 yo (w/v) NaCl solution and one drop added to each assay tube. Basal medium. The composition of the basal medium is shown in Table 1 . For some tests the medium was modified by using the following mixture of amino acids to replace the hydrolysed casein and -f Prepared as follows: 50 g. Tryptone (0x0 Ltd.) were dissolved in a 0 ml. water, and the solution adjusted to pH 4.0 with acetic acid. Charcoal (10 g. Sutcliffe and Speakman Ltd. ; Grade 5 ) was added, and the whole stirred for 10 min. and then filtered. The filtrate was adjusted to pH 6.0 with 10 N-KOH solution, and a further 5 g. charcoal added. After stirring for 5 min. the mixture was filtered, and to the filtrate were added: DL-tryptophan (1 g.), L-tyrosine (200 mg.), Lphenylalanine (200 mg.), L-proline (100 mg.) and L-histidine (100 mg. Test procedure. The growth promoting activities of the test preparations were judged by comparison with the activity of a 1/5 dilution of the MDDS extract.
This 'standard ' and the ' test ' solutions were added to series of tubes in amounts of 1, 2, 4 and 8 ml., together with 2 ml. portions of 5 x single strength basal medium and water to make final volumes of 10 ml. The tubes were then capped and autoclaved a t 115' for 10min. After cooling to room temperature the tubes were inoculated and incubated a t 37' for 24 hr. Growth responses were measured turbidimetrically with a Lumetron model 400 A photometer (Photovolt Corporation, 95 Madison Avenue, New York, 16 N.Y., USA.).
Lactobacillus nutrition 251 RESULTS
Several proprietary extracts of yeast proved about as active as MDDS in promoting the growth of strain 1417. Yeast nucleic acid (British Drug Houses Ltd., Poole, Dorset, England) and herring sperm deoxyribonucleic acid (L. Light and Co., Ltd., Poyle Trading Estate, Colnbrook, Buckinghamshire, England) showed relatively little activity (about 2 % that of MDDS) but depolymerization of these compounds with cobra venom caused a considerable increase in their activity to equal, or slightly exceeding, that of MDDS. Ribose and deoxyribose were inactive. Adenosine, adenylic acid, guanosine, guanylic acid, cytidine and uridine were inactive or only very slightly active at 10 or 50 pg./ml. But deoxyadenosine, deoxyguanosine, deoxycytidine and thymidine were highly active, giving a t 2 pg./ml. a growth response greater than that elicited by about 4 mg. MDDS/ml. Deoxyadenylic acid, deoxyguanylic acid and deoxycytidylic acid, a t 0.4 and 2.0 ,ug./ml., were somewhat less active than the corresponding deoxynucleosides. At 10 and 50 ,ug./ml. deoxyadenylic acid and deoxycytidylic acid were inhibitory. The very slight activity of some of the ribosides tested might have been due to contamination of these compounds with deoxyribosides. Figure 1 shows the growth responses of strain 1417 to graded concentrations of several of these compounds. MDDS contains a high proportion of yeast and of the extracellular products of yeast metabolism. It undergoes a mild alkaline hydrolysis with lime a t about pH 10.5 during the process of manufacture and would doubtless contain deoxynucleosides, whose presence might account for most of its growth-promoting activity for strain 1417.
The organism was grown through many serial passages in chemically defined medium supplemented with thymidine, and appeared to have no residual indispensable requirement for unidentified nutrients. The cultures grew faster, however, and to about 20 yo greater population, in basal medium supplemented with 10 yo (v/v) of the MDDS extract than in the same basal medium supplemented with any one or all four of the deoxynucleosides. It is evident that the extract of MDDS contributes stimulatory nutrients other than the necessary deoxyribosides. It provides additional buffering which alone might have permitted greater total bacterial growth.
Requirements for exogenous deoxyribosides have been noted for several of the lactic acid bacteria, among them 'Thermobacterium acidophilus R 26 ', which was recommended by Hoff-Jmgensen (1951) for the microbiological assay of deoxyribonucleic acid and deoxyribonucleosides, and is presumably of the same species as that studied by us. In both organisms the requirement for deoxyribosides persists in the presence of vitamin BIZ. 
